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Preface

The growth of trading activity on Europebs gas hubs
provides the OIES Gas Programme with the opportunity to analyse and draw conclusions on issues of

direct relevance to policy makers and market participants. With 2014 data available, the objective of

this paper is primarily to explore the extent to whi
papers have changed.

As trading volumes and liquidity increase one would expect to see price correlations across market
geography improve, and indeed this is the general trend observed in this paper. Of equal interest
however are the anomalies to this trend which may be one-off or recurrent in nature. Beatrice

i denti f i elsi nskuacghe s®@deand wi t h of market menitarirg groups anchusingw o r k
data on infrastructure capacities and flowrates which has recently become more widely available,

applies a forensic approach to assessing the prime causes for such episodes i whether due to
physical or contractual congestion.

With the |1 GUbds annual price survey data availabl e a
financial impact on consumers of such price de-linkages is also estimated, helping to focus the minds
of policy makers on appropriate actions to ensure the free flow of gas across interconnection points.
As the future pattern of gas flows inevitably changes over time, due to LNG import level fluctuations,
pipeline import patterns changing and a more diverse supply pattern from the European core to
eastern Europe and indeed Ukraine, we should expect this to be a continuing and dynamic challenge.

The Oxford Institute for Energy Studies Natural Gas Research Programme undertakes research over
a wide spectrum of supply and demand side developments, geo-political considerations and supply
security issues as well as price formation evolution. The ability to reach timely and relevant
conclusions through leading edge quantitative analysis such as that demonstrated in this paper is an
extremely important capability. | am grateful to the Author for her commitment, diligence and
application in this field of research.

Howard Rogers

Oxford 2015
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1. Introduction

1.1 Background and scope of the paper

Research papers published by OIES in 2013 and 2014! have identified generally good correlation
between European hub? prices in the January 2007-October 2013 period. Exceptions to good
correlation, however, occur in periods where pipeline bottlenecks (physical or contractual) or closure
(for maintenance)l ihmkvaeg e tpritssestitiveeaminoNbreh Western European
hubs and typically those of Italy (PSV), Austria (CEGH), Southern France (PEG Sud) and at times UK
(NBP).

ACER reports the same finding in its 2014 Market Monitoring Report® and comments that one of the
main reasons for this was the re-negotiation of long term contract conditions where hub prices have
been increasingly used as a reference or discounts have been granted, placing downward pressure
on prices in higher priced markets.

However the causes of pricede-l i nkages coul d not be fully “edkep!l ored i
to lack of reliable and consistent data on gas flows between the markets, in particular as far as the
Italian and the Austrian hubs were concerned.

A great effort has been made by the Association of European Transmission System Operators
(ENTSO-G) to bring about more transparency and consistency on data describing the use of
interconnecting infrastructures. After the last OIES paper on hub price correlation was published, an
upgraded version of the ENTSO-G Transparency Platform came online, disclosing flow data for all
European interconnection points (IPs) starting from January 2014 and paving the way for a more
robust analysis of the factors driving de-linkages.

The scope of this paper is to analyse the more recent evolution (up to December 2014) of price
correlation across European hubs and investigate in more depth the causes of price de-linkages
between the main European hubs. We rely on a new set of data on trades, which was made available
by the Tankard Parties in 2015.

The key research questions are the following:

I In 2013 we saw a decrease in the overall price correlation coefficient, due to de-linkages between
the main North Western Europe hubs and CEGH, PSV and PEG South: has anything changed in
20147

T Are there any periodlsi nkadewdordrMay at hene (lieeexpl ai
physical/contingent factors (using data on pipeline flows and capacity)?

Y Can we better investigate the drivers behind price de-linkages using evidence on flow data from
the ENTSO-G Transparency Platform?

f Can we provide a rough measure for the cost of price de-linkages?

1 Petrovich (2013), Petrovich (2014).

2A gas hub is the location, physical or virtual, where a traded market for gas is established
SACER (2014a), P.172

4 Petrovich (2014)
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1.2 Structure of the paper

The paper is organized as follows. Chapter 2 discusses the relevance of the research question,
Chapter 3 presents related literature. Chapter 4 illustrates the terminology and methodology, while
Chapter 5 presents the data.

After an overview of data (price and volume patterns) in Chapter 6, Chapter 7 is dedicated to
correlation analysis and to the analysis of the drivers of price de-linkages. Chapter 10 attempts to
provide a rough measure for the cost of price de-linkages. Chapter 9 concludes.

2. Relevance of the research questions

Price alignment ( i c o r r e | aareldtively simple imstric which tells us something about both the
degree of integration between different markets (or hubs) and the extent to which prices in these
markets are the result of demand and supply forces®.

Parallel price movements suggest that there are no barriers to trade across borders, and no evidence
of price manipulation or anticompetitive behaviour by local players. When the prices of a commodity
quoted in different interconnected markets move in tandem, and transportation costs can be
considered constant over time$, this suggests that the freedom to trade the commaodity across borders
is driving to zero any price differentials above transportation costs. Good price correlation between
European gas hubs supports the argument that hub prices are the result of supply and demand
forces, rather than being determined by other factors, such as indexation to the price of other
commodities (oil in particular).

While the creation of a single European gas market is an important goal of the European Union
energy policy, reliable market-based hubs are the natural candidates to provide reliable gas price
benchmarks in the transition away from oil-indexed pricing” in long term gas contracts.

Strong price alignment is, however, only a necessary, not a sufficient, condition for the absence of
barriers to trade and competitive markets?®; this said, correlation metrics provide easy-to-understand
measures indicating where there is a need for a more in-depth assessment.

Analysing the evolution of price correlation between adjacent markets helps to identify the periods
when prices are less strongly correlated (price de-linkages) and when, therefore, it is likely that
barriers are preventing gas from flowing across borders.

Once these episodes are identified, the nature of such de-linkages can be explored, as we attempt to

do in this paper, in particular with the aim of distinguishing whether the issue is physical or non-

physical. This exercise has relevant policy implications as different measures will need to be

undertaken depending on the nature of the de-l i nkageds drivers, assuming t he
interested in avoiding price misalignments. Physical
solved by additional investment in the infrastructure, non-physical ones instead need to be addressed

by rules which optimize the use of existing infrastructures. The most relevant non-physical barrier to

® For a more detailed discussion, including a review of possible downsides of this approach, please refer to Petrovich (2014)
and Petrovich (2013).

¢ Alternatively, they account for a little source of volatility. We consider this a realistic assumption for natural gas. For discussion
please refer to Petrovich (2013, 2014)

" Which has been successfully anticipated and tracked by OIES Gas Programme research: see amongst others Stern, and
Rogers (2011).

8 For further discussion please refer to Petrovich (2013, 2014)
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trade is contractual congestion, which happens if physical interconnecting capacity is available but is
reserved by some users but not fully used, possibly with a commercial aim.

In the context of European gas market liberalization, contractual congestion is seen as an urgent
issue, to the point that a fast-track procedure has been envisaged for designing congestion
management procedures (CMPs) at EU level® and the Agency of European Energy Regulators
(ACER) has been required to continuously monitor contractual congestion occurrences in Europe, as
well as implementation of CMPs in the Member States?0. Further, according to CMP Guidelines,!* a

verystrict CMP (t he Afirm day a hEDA-WIOLIS) shouldtautamaticallyoapply iniJulyo ,

2016 to contractually congested interconnection points, as identified by ACER® snonitoring report.
This said, views differ on how contractual congestion can be effectively detected and distinguished
from physical congestion, as discussed in Chapter 4. So it is appropriate to devote some discussion
to the determination of a robust methodology to spot contractual congestion.

Finally, anot her relevant i ssue addlinkages whith magbet hi s

highly relevant from a policy point of view, especially in the assessment of the costs and the benefits
of debottlenecking initiatives.

3. Related literature

For a literature review of studies on gas price correlation and gas price convergence (convergence
not correlation is taken into account in many other works) please refer to the previous paper by this
Author?s,

As far as the analysis of congestion of transmission capacity is concerned, ACER published two

reportson contractualc ongesti on at i nt er @awossthe EW (in Septempberi20ldls 6

and in May 2015%%). It is important here to note that interconnecting points (IPs) have capacity
specified by the system operators operating the networks up and downstream of the IP i or each
6sided of the | P.

The first ACER Congestion Monitoring Report (published in 2014) indicated contractual congestion at
one third of the relevant IP sides during the last quarter of 2013. At the same time, the report admits
that supporting data evidence was poor and incomplete, therefore preventing the report from offering
a full picture on IP congestion. The methodology used in the report to spot contractual congestion, in
the sense laid down by the Regulation 715/2009, is twofold: when auctions for the allocation of

9 CMPs were approved by European Commission Decision of 24 August 2012 on amending Annex | to Regulation (EC) No
715/2009 of the European Parliament and of the Council on conditions for access to the natural gas transmission networks
(2012/490/EU), OJ L 213/16, 28.8.2012

10 Both the Congestion Monitoring Report and the Implementation Monitoring rRport are obligatory tasks of ACER (the legal
basis for the Congestion Monitoring Report is provided in paragraph 2.2.1.2 of the European Commission Decision of 24
August 2012 on amending Annex | to Regulation (EC) No 715/2009 of the European Parliament and of the Council on
conditions for access to the natural gas transmission networks (2012/490/EU). The Congestion Report focuses on the question
whether actual congestion has occurred at IPs. The Implementation Monitoring Report focuses on the question whether the
CMP provisions have been implemented, and what their effects have been. So far two Congestion Monitoring Reports have

been published, in 2014 and in 2015: ACER (2014b) and ACER (2015c).

11 European Commission Decision of 24 August 2012 on amending Annex | to Regulation (EC) No 715/2009 of the European
Parliament and of the Council on conditions for access to the natural gas transmission networks (2012/490/EU), OJ L 213/16,
28.8.2012

2 This is a restriction of re-nomination right of capacity. See Glossary.

13 Petrovich (2013)

14 ACER (2014b)

15 ACER (2015c¢)
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transmission capacity are in place, contractual congestion is indicated by auctions clearing with an
auction premium; when auctions are not yet in place!® then contractual congestion is indicated by a
situation where firm capacity is fully booked; demand for interruptible capacity products is also taken
into account, as a proxy for potential interest for additional firm capacity .

ACER6s first congestion report has apparent contradict

T Most congestion was identified in North West Europe, which may be actually at odds with the very
good price correlation featured by gas hubs in this region (as shown in this work).

T The IUK pipeline is regarded as contractually congested in the last quarter of 2013, while an
analysis of flow data reveals that the de-linkages of the British market have instead an underlying
physical explanation.

1 Some IPs that were found contractually congested already have FDA UIOLI, despite this
measure being regarded as the fiultimate remedyo aga
found to be congested in 2014 and 2015 are potentially subject to the mandatory application of
FDA UIOLI from July 2016).

ACER®S second congestion report (published in May 2015) covers the 2014 period, underpinned by a
largely improved data set based on auction and gas flows. Using the same methodology as in the first
issue, it detects contractual congestion at about 15% of IP sides across the EU. Most contractual
congestion is found in the South and South-East region. In the North-West region the congestion is
detected but ACER states that it is mitigated by active secondary trading and CMP application. The
report also contains an analysis of price spreads between adjacent market zones in congested versus
non congested situations?8,

The ACER 2014 Market Monitoring Report provides a similar exercise to the determination of the cost
of price de-linkages: ACER computes the potential annual net welfare gain if cross-border
transmission capacities were fully used!®. For the PSV the maximum annual net welfare gain is

estimated at around 270 million euro/year?, however, according to ACEROGs ar
range widely depending on the assumption made on how much margin is left to the new entrant using
the additional #Afreedo capacity.

4. Terminology and Methodology

4.1 Object of the analysis

To explain the object of the analysis, first of all, we need to define the prices being examined?! in
terms of:

1 Geographical market
9 Product or contract
f Time interval of prices

16 According to the European Network Code on Capacity Allocation Mechanisms (Commission Regulation (EU) No 984/2013 of
14 October 2013 establishing a Network Code on Capacity Allocation Mechanisms in Gas Transmission Systems and
supplementing Regulation (EC) No 715/2009 of the European Parliament and of the Council, OJ L273/5, 15.10.2013)
transmission capacity at EU IPs shall be allocated through auctions by November 2015.

7 For instance, Oude Statenzijl H entry into Gaspool market area from the Netherlands. Out of 118 IP sides that were classified
as fAcontractually congestedo, 73 were already subject to FDA Ul OLI
8 ACER (2015c) P.20-21.

19 See ACER (2014a), P.183-184.

2 This is the net welfare gain assuming physical capacity optimization and that the new entrant sells gas with a 25% profit.
Refer to ACER (2014a), P.182-184, for details.

2L Refer to Petrovich (2013, 2014) for further details.
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Geographical location. As one of the aims of the paper is exploring whether there are geographical
differences in gas price patterns across Europe, it is important to define which price areas we are
considering. We limit our attention to gas traded at the following locations or hubs?2:

National Balancing Point (NBP), based in Great Britain with prices quoted in pence/therm?3
Title Transfer Facility (TTF), based in the Netherlands with prices quoted in euro/MWh
Zeebrugge Hub (ZEE), based in Belgium with prices quoted in pence/therm?2*

Central European Gas Hub (CEGH)?5, based in Austria with prices quoted in euro/MWh

Net Connect Germany (NCG), based in Germany with prices quoted in euro/MWh
Point doEchange d)ebaseaizFraNae with pricds GuatBid in euro/MWh

1

1

1

1

1 Gaspool (GSL), based in Germany with prices quoted in euro/MWh

1

1

9 Point déEchange de Gaz Sud (PEGS), based in France
1

Punto di Scambio Virtuale (PSV), based in Italy with prices quoted in euro/MWh.

These hubs were chosen based on Heather (2012), with the exception that PEGS and PEGN have
been treated separately, as, starting from 2012 we observed a de-linkage between the two main
French hubs?’ so it is appropriate that they should be considered as separated price areas.

Product. Gas may be traded using a wide range of trading contracts or products differentiated
essentially by the future delivery period. In order to avoid time frame inconsistency, when computing
correlation between different hubs, we consider prices that, although implying delivery at different
geographical locations, refer to the same delivery timeframe (that is: we use the same contract).

We chose®®t he fover the countero contract representing a
quantity of gas in the following trading day?® (that is: OTC DA contract). The day ahead product is the
most liquid contract across all the hubs, as shown in Chapter 6.

22 A gas hub is a virtual or physical location within the grid where the exchange of gas volumes takes place. In fact a gas hub is

a market for gas, where the commodity is traded on a standardized basis between market participants.

2For purposes of analysis these data are converted to G4/ MWh prior
(refer to Appendix | for details). This suggests thatraghnghe A/ G excl
between NBP and continental hubs.

For purposes of analysis these data are converted to G4/ MWh prior
exchange rates (refer to Appendix | for det ayitdken)ntoactouritlsy suggests t |
traders arbitraging between NBP and continental hubs.

25 With the launch of the new Austrian Gas Act in January 2013, trading within the Austrian market changed from a flange-

based system to an Entry/Exit regime. Trading activities are now centralized at the Virtual Trading Point (VTP), which is

operated by CEGH. For the sake of easy comparison to previous papers by this Author we simply name it CEGH, however it

should be noted that strictly speaking CEGH is only the name of exchange now, not the name of trading hub/point, which is

VTP.

% In April 2015 the French Southern market areas of PEG TIGF and the PEGS (managed by Southern GRTgaz) merged and
the new ATrading Region Southo (TRS) hub adsanddhe El@GRneadetareae pl aci ng t |
As a consequence of this, as from 1 April 2015, shippers will no longer have to subscribe capacities to the interconnection of
the two networks. Source: https://www.eex.com/en/about/newsroom/news-detail/pegas-introduces-trading-for-new-common-

market-area--trs--in-southern-france-on-31-march---trs-to-replace-existing-peg-sud-and-peg-tigf-market-areas/84950
27 petrovich (2013).

28 Refer to Petrovich (2013) for a detailed discussion and references.

2 Note that if the trading day is Friday then the delivery day is the following Monday.
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We chiefly focus on OTC market data as, in general, OTC remains the predominant source of trading
in Europe®®, however where relevant we also consider the exchange price (especially in the case of
the French energy exchange, Powernext).

RN

Time interval. We consider a daily time interval by looking at daily weighted average prices (WAP),
computed by averaging over all the trades in the sample executed in a given day, weighting them
according to the corresponding volume. Note that in the literature end-of-day (or settlement prices)
are often used. However we found that the difference between WAP and end-of-day prices is not
significant3?,

4.2 Methodology: measuring correlation

This study principally uses the same methodology to measure price correlation as the previous
papers3 in order to facilitate comparison. A simple metric to quantify the strength of price alignment
(oriil i near correlationo) b e t Rr@ecnMomemtscorrklatibnscoefficsent3.
When this score is close to 100%, this indicates the strongest price alignment, meaning that when
price in market A goes up by x%, price in market B also goes up by x%, and vice versa. If the Pearson
coefficient is close to zero, the price series are said to be non-correlated.

More specifically, we compute daily volume weighted average prices (VWAP)34 for each hub; and
then we compute the sample Pearson Product-Moment correlation coefficients for each pair of daily
VWAP by periods (half years and years). Although this partitioning is somewhat arbitrary, the periods
were chosen to represent three possible different phases, consistently with data availability. Following
Doane and Spulber®5, we performed the correlation calculation once with a window of n days.

Note that an alternative approach would be to compute the arithmetic average of the results of
performing the correlation calculation using a rolling window of n days.

Only daily prices for weekdays were considered and this eliminates the impact of the different
dynamic between weekdays and weekend36,

The resulting correlation scores tell us something about the correlation between each pair of hubs in
each period.

Then, we compute arithmetic averages over groups of scores to determine group correlation scores.
By excluding hubs one by one, we separate out the marginal contribution of each to the global
correlation in a given period. If all the hubs move in tandem in a given period, we would expect that
excluding one does not improve group correlation in that period. In contrast, in the case where one
hub moves differently from the others, we would expect its exclusion to increase group correlation.
The first hub to be excluded is the one that, based on the analysis of pairwise correlation results,
appears to be i hea kamenosiracent dat@’d e

%0 Heather (2012), P.71, ACER(2013), P. 185.

31 Petrovich (2014).

32 Petrovich (2013, 2014)

33 Petrovich (2014) and see also Boisseleau (2004), P.22, for a review of the most widely used measures of market
interdependence.

34 A daily average was chosen as many trades for the same contract are concluded every day.

3 Doane and Spulber (1994).

36 For discussion see Petrovich (2014) and Boisseleau (2004), P.217

37 A similar approach to test the separation of different price areas is used by Boisseleau (2004), P.229. Boisseleau (2004) uses
correlation coefficients between different electricity price locations in Europe to investigate which subgroups of locations are
more integrated with each other.
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By using the Pearson correlation coefficient, we measure only the strength of the linear relationship
between two daily price series, therefore non-linear relationships are beyond the scope of this work38.

4.3 Methodology: explaining price de-linkages

The methodology for explaining the drivers behind price de-linkages is not based on the academic
literature but on an original simple test, already applied in the 2014 paper by this Author3°,

The test is as follows: once a price de-linkage is identified between market A and market B (based on
visual interpretation of price time series as well as based on the analysis of price correlation
coefficients, as illustrated in Figure 1), we assume that barriers prevent gas flowing across borders

and we check how much physical interconnecting capacity between A and B was unused during the
de-linkage period.

Figure 1: lllustrative de-linkage
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Source: Author

If there was no unused/spare physical interconnecting capacity, we infer that the price de-linkage was
due to physical congestion. If persistent, this may indicate need for further investment in
interconnecting capacity or that baseline technical capacity levels are set too low#?. Note that, as
observed by ACER#, the optimal level of investment is not necessary the one that allows a 100%

price alignment as the cost of the new infrastructure could outweigh the benefits of lower gas prices
resulting from increased price alignment.

38 For discussion see Petrovich (2014) and Boisseleau (2004), P.217
39 Petrovich (2014)

40 Baseline capacity levels are the quantities that the TSO offers to the market, it is possible to set them in a variety of ways,
see Petrovich (2014) P. 20 for discussion on this.
41 ACER (2013), P. 179.
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If there was some unused physical capacity on the existing cross border interconnection, then we

infer that there may be non-physical barriers to trade. One possible non-physical barrier is that

unused contracted capacity is not being made available to other users (a situation hereafter defined

as ficontractual congestiono) and arbitraegreincugepor t uni |
inconsistency in the adjacent market systems (for instance lack of harmonization of timing of capacity

allocation at the two sides of the IP), too high transaction costs and information asymmetry (for

instance lack of transparency in the capacity allocation process).

A simple representation of the test is presented in Figure 2.

Figure 2: Test to explain the nature of price de-linkages

De-linkages

Physical
disconnection
IP Utilization
rate =0 >0.9

NO YES

May be non physical Physical
barriers to trade congestion
(including contractual
congestion)
¥
May be need for May be need for
enforcing CMP investment if
persistent

(Cost/Benefit ratio matters)

Source: Author

As already mentioned, among non-physical barriers to gas trading, capacity hoarding has been
deemed as one of the main obstacles to the development of an open and competitive European gas
market. The concern about the capacity hoarding, notably by users holding long term contracts on
transmission capacity, is at the origin of the creation of European CMPs and the monitoring of the
occurrence of contractual congestion is one of the mandatory tasks of ACER.

However, there are different approaches to the definition of contractual congestion4?. In the EU
Regulation*® it is defined as asi tuati on where fdAthe | evel of firm c

42 See for instance EFET (2014)
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technical capacityo; such definition, however

defined above) and a situation where there is spare transmission capacity (contractual congestion, as
defined above).

/

In fact, it may be argued that the fAreal o contractu

capacity and there is somebody who wants that capacity but is refused. Under this approach, a
situation where a) there is no spare capacity or b) there is spare capacity but nobody is asking for it
may not be considered CC. However, in order to detect CC correctly under this approach, information
on requests for capacity at IPs should be used, which may be rather complex, although this will be
facilitated when auctions for capacity are in place for all the IPs, according to provisions set in the
European Network code on Capacity Allocation Mechanisms (CAM)#4.

In our test we assume that, if there is a misalignment in day ahead prices, then there should be
someone wanting to get that transmission capacity; and that, if at times of price misalignment part of
the transmission capacity is still not used, then non-physical barriers to trade gas, and particular CC,
should exist.

It is fair to note that there are limitations in the methodology used in this work to identify CC.

More specifically, imperfect DA price correlation, even in the absence of physical congestion, does
not necessary imply CC.

First there could be other non-physical barriers to trades. Second, there are other reasons that lead
shippers not to trade in the direction suggested by the spread:

1 DA prices are not the whole market and market players may optimise in a different way: there
may be internal portfolio optimizationreasons t hat justi fy that fact

on the tabled without exploiting arbitrage opportun

f Some contractual obligations to flow gas to clients exist, possibly limiting the amount of gas that
can be traded day ahead.

T Some load flow obligations (or load flow commitments) exist between TSO and shippers,
according to which shippers are paid for flowing gas in one direction and the benefit they get may
be higher than the gain from arbitrage. This possibly limits the amount of gas that can be traded
on the day ahead market.

I When the market is not liquid enough, a large player may not undertake arbitrage to avoid
revealing its strategies to other players.

5. Data

Price data

Daily weighted average price data were computed, for the DA contract, starting from raw data on
single trades concluded with broker intermediation on the OTC market. Evidence on raw trades used
in this work is based on raw data from about four million trades recorded by the Tankard Parties
(ICAP, Marex Spectron and Tullett Prebon) over the period 2007-2014; OIES accesses this database
under licence for research purposes only and estimates that the database represents about 70-80%

43 Article 2.1 (21) of Regulation (EC) 715/20009.
4 EU Regulation 984/2013. The deadline to implement auctions is November 2015 and aggregate auction results should be
disclosed. Please not that some Member States have already decided for early implementation of CAM.

September 2015: The cost of price de-linkages between European gas hubs 14

may

t hat

t



of total European OTC hub traded volumes*s. Note that these data are transactional data, not pre-
transactional data: data on bid and offer prices (usually found in order books used by traders) are
outside the scope of this work.

We also considered exchange daily weighted average prices for the day ahead product (sourced from
exchanges) when relevant and available: on some hubs, notably the PEGN and the PEGS, exchange
deals play an important role and the share of total trading which is exchange trading is higher than
elsewhere in Continental Europe?®.

While the period January 2007-October 2013 was covered in past research*’, the time frame of the
analysis in this work covers November 2013 through December 2014, but we focus mostly on
calendar year 2014.

Gas flow data

In order to compute daily utilization rates we rely on data disclosed by transmission operators such as
Interconnector, GRTgaz, and on ENTSO-G Transparency Platform (TP) data. In principle daily
available capacity, daily maximum technical capacity and daily flow data at all the cross-border IPs
should be available in ENTSO-G TP from October 2013. ENTSO-G has plans to extend data
availability from 2010. Occasionally we refer also to monthly flow data disclosed by IEA“S.

6. Data overview

6.1 Volumes

Although the analysis of liquidity at different European hubs is beyond the scope of this paper, it is
interesting to present both the gross traded volumes#*® and the number of deals behind the considered
prices.

Since 2008, gross traded volumes®® delivered at the main European hubs have steadily increased on

the OTC market, which still accounts for the majority of trades! (Figure 3). As t he fAsamed mol
may get traded within a specific (entry/exit) zone many times before delivery to final end users, total

traded volumes may be several times total demand in the corresponding area®2.

4 Refer to Petrovich (2013) for a detailed discussion regarding data.

46 petrovich (2014)

47 Petrovich (2013 and 2014)

“8 www.iea.org/gft/

4% Gross traded volumes per hub per product are computed as the sum of total traded volume over all the deals for that product
delivered at the considered hub, whereby total traded volume for one deal equals the agreed daily flow rate times the number
of days in the contract (1 day for DA, 28-30-31 days for MA according to the delivery month).

0 The total gross traded volume is the entire gas volume delivered pursuant to all the trades concluded for delivery at the hub,
including all delivery periods.

51 Heather (2012)

52 Total demand (consumption plus export) originating in the area connected to the hub may be complex to be determined
where hubs do not overlap perfectly with national borders. See Heather (2012) for discussion on churn ratio.
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Figure 3: Total gross traded volumes, OTC market (TWh and % of total EU28 consumption)
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Source: Tankard, Eurostat and Eurogas

The growth in traded volumes reflects the fact that, since 2007, the sale and purchase of natural gas

iNnEur ope has been évadvingnédfr ommadél based on bilater
prices (largely) linked to those of oil products, to trading by means of standardised contracts
concluded between a | arge number of participants wi:
hu®.0

Hub trades are highly concentrated at the NBP and TTF which have almost an order of magnitude
higher traded volumes than those of France, Germany, Italy, Belgium and Austria. However, the pace
of growth (Figure 4) has been very fast for some of the less liquid hubs: CEGH volumes in 2014 for
instance were over 40 times larger than in 2007, while the NBP volume remained relatively stable. In
2014, only ZEE and the French hubs experienced a significant decline (more than 40%) in OTC
traded volumes, possibly due to the creation of a new euro-quoted hub (ZTP), and players preferring
trading on the (French) Powernext exchange rather than the OTC.

Figure 4: Total gross traded volumes, OTC market by hub (TWh)
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Source: Tankard Parties

53 Heather (2012).
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